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(54) Antifreeze composition and aqueous fluid containing said composition 


(57) The present invention relates to an antifreeze imidazoline and hydrocarbon derivatives thereof, and 
composition containing a water-soluble liquid alcohol (c) at least one triazole compound. The aqueous fluids 
and a corrosion inhibitor system comprising (a) a mix- containing the said composition have excellent anticor- 
ture of at least two aromatic or aliphatic dicarboxylic ac- rosive properties and heat stability over long periods of 
ids, or of at least two salts of the said acids, (b) at least time, in particular when the fluids are used as heat trans- 
one 1,3-diazole chosen from imidazole, benzimidazole, fer fluids at temperatures above 150°C. 
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Description 

The present invention relates to a water-soluble antifreeze composition containing a corrosion inhibitor system 
and an aqueous heat transfer fluid containing the said composition, and to a process for the treatment of an aqueous 
s heat transfer fluid in order to reduce the corrosion of the metals or alloys in contact with the said fluid. 

It is known to use aqueous heat transfer fluids in heat exchangers such as central heating circuits or internal 
combustion engine cooling circuits. Generally, the heat transfer fluid comes into contact with various metals or alloys 
which form the different parts of these circuits, for example such as copper brass, steel, cast iron, magnesium, alu- 
minium and alloys of tin and lead which form solders. Thus, the problems of corrosion become particularly difficult and 
10 complex, not only because of the need to protect each of the metals or alloys against corrosion individually, but also 
because of galvanic corrosion phenomena which may occur between the various metals or alloys present. 

In the case of certain heat exchanger circuits such as those for cooling internal combustion engines, in particular 
those operating on motor vehicles the problems of protection against corrosion involve, in particular, aqueous heat 
transfer fluids containing antifreeze compositions. The antifreeze compositions essentially comprise a water-soluble 
is organic compound which lowers the freezing point of the heat transfer fluid, in particular a liquid alcohol such as a 
glycol, for example monoethylene glycol or monopropylene glycol. Corrosion inhibitors are generally added to these 
compositions, in low proportion The antifreeze compositions thus obtained are then used as a mixture with water in 
order to prepare the ready-to-use aqueous heat transfer fluid. The weight ratio of the amount of antifreeze composition 
to that of water is determined by the desired freezing point of the fluid. 
20 Patent application EP-0 564 721 -A describes an antifreeze composition containing a corrosion inhibitor system 

comprising (1 ) a C 5 to C l6 riliphntic monocarboxylic acid or an alkali metal, ammonium or amine salt of the said acid, 
(2) a hydrocarbon compounc of tnazole and (3) imidazole. Despite having a satisfactory buffer power and reserve 
alkalinity, the composition whs net observed to have a sufficient resistance to severe thermal stresses over long periods 
of time. 

2S Indeed, internal combustion engines, in particular those of motor vehicles, generally operate at very high temper- 

atures such that the aqueous heat transfer fluids circulating in the cooling circuits are in contact with metal parts of the 
engine with skin temperatures reaching 1 80°C or more. Thus, the temperature of the aqueous heat transfer fluids may 
reach 1 50°C or more locally Because of these severe thermal stresses, the antifreeze compositions and the corrosion 
inhibitor systems present «n thosp fluids have a tendency to degrade. Generally, this degradation is reflected by a 

30 gradual change in the pH value of the aqueous fluids over time. The pH value may, for example, increase towards 
values of 9 to 11 . thereby leading to considerable problems of corrosion of aluminium or of its alloys. The pH value 
may. on the other hand decrease towards values very much lower than 7. thereby indicating the loss of efficiency of 
the corrosion inhibitor system ol nc composition Thus ; the antifreeze compositions and the corrosion inhibitor systems 
present in these fluids mny have shortened lifetimes and loose their anticorrosive properties more quickly 

35 Patent application GB- 1 004 259-A discloses a corrosion inhibitor composition comprising a mixture of benzotri- 

azole and/or methytben/otr in/ole nnd an alkali metal, ammonium, amine or alkanolamine salt of a C 6 to C 30 saturated 
dicarboxylic acid. Howevcf u was observed that in order to provide an antifreeze composition having a satisfactory 
buffer capacity with a reserve nlknlnity equal to or higher than 10, the dicarboxylic acid has to be present in the anti- 
freeze composition in a relatively large amount. Such a dicarboxylic acid used at a relatively high concentration gen- 

40 erally can present solubility difficulty in a mixture of water with water-soluble liquid alcohol, and may precipitate or 
crystallize in some parts o' heat transfer circuits such as water pumps. 

Patent application EP-0 34r 303-A discloses an antifreeze composition containing a corrosion inhibitor system 
comprising a saturated aliphatic dicarboxylic acid e.g. succinic acid, sodium benzoate and benzo- or tolyltriazole. 
Patent US-5 242 62 1 A discloses a heat transfer fluid corrosion inhibitor composition comprising the combination 

45 of alkanoic acid or sal! hycirocrirDvi dicarboxylic acid or salt, and carbocyclic-substituted alkanoic acid or salt. It is 
particularly said tnat the corrosion inhibitor combination has been found to give enhanced corrosion protection in the 
absence of other corrosion mmo tors such as triazoles. 

One of the aims ol the piebonl invention is to provide an antifreeze composition containing a corrosion inhibitor 
system which makes it pustule lu ensure the heat stability and the resistance to degradation of the aqueous heat 

50 transfer fluids containing the said composition and to avoid precipitation or crystallization. More particularly, the present 
invention makes it possible to pioicng very substantially the lifetime of the aqueous heat transfer fluids in service in 
the cooling circuits of an internal combustion engine, and to solve the above problems. It has been found, in particular, 
that the stability of the pH and the resistance to thermal shocks of aqueous fluids containing the antifreeze composition 
of the present invention a'c greatly increased, in particular at running temperatures of above 150°C, such that the 

55 anticorrosive properties ol the composition and of the aqueous fluids containing it are maintained at a high level for a 
particularly long time 

The subject of the present invention is thus an antifreeze composition comprising a water-soluble liquid alcohol 
which lowers the freezing point and a corrosion inhibitor system, characterized in that the corrosion inhibitor system 
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comprises: 


(a) a mixture of at least two aromatic or aliphatic dicarboxylic acids, or of at least two alkali metal, ammonium or 
amine salts of the said acids. 

5 (b) at least one 1,3-diazole chosen from imidazole, benzimidazole. imidazoline and the hydrocarbon derivatives 

thereof, and 

(c) at least one triazole compound 

According to the invention, the composition comprises a mixture of at least two, e.g. three aromatic or aliphatic 
10 dicarboxylic acids containing, in particular, from 3 to 1 6 and preferably from 4 to 1 2 carbon atoms, or the corresponding 
alkali metal, ammonium or amine salts. C 3 to C 16 , preferably C 3 to C 12 , aliphatic dicarboxylic acids are preferably used, 
in particular those containing an unsaturated carbon chain, such as itacohic acid or muconic acid : or those containing 
a saturated carbcn chain, or the corresponding alkali metal, ammonium or amine salts. C 3 to C l6 preferably C 3 to C 12 , 
aliphatic dicarboxylic acids containing a saturated carbon chain are most particularly preferred, and in particular those 
15 chosen from the group consisting of malonic acid, aspartic acid, glutamic acid, glutanic acid, succinic acid, glutanc 
acid, adipic acid, azelac acid and sebacic acid, or the corresponding alkali metal, ammonium or amine salts. 

Each of the at least two acids may preferably be chosen from two distinct groups. The first group consists of C 3 
to C 6 aliphatic dicarboxylic acids such as rnatonic acid succinic acid, fumanc acid, itaconic acid, maleic acid, aspartic 
acid muconic acid, adipic acid, glutaric acid, glutamic acid and glutanic acid. The second group consists of Oj to C 16 
20 aromatic or aliphatic dicarboxylic acris such as azelaic acid, sebacic acid, methyleneazelaic acid, phthal.c acid and 
naphthalenedicarboxylic acids. The second group preferably consists of Cy to C 16 . particularly C 7 to C 12 aliphatic 
dicarboxylic acids. 

Each of the acids or of the salts thereof may be present in the mixture of acids or salts in weight proportions of at 
least 10 % and of at most 90 %, preferably of at least 20 % and of at most 80 %, these proportions being based on 
25 the mixture of acids or of salts used in the composition and the sum of which is equal to 1 00 %. 

The composition may contain from 0.1 to 10 %, preferably from 0.5 to 7 %, in particular from 1 to 5 % by weight 
of the mixture of dicarboxylic acids or of sarts thereof. Tnese weight percentages and those given later are based on 
the antifreeze composition, it being understood that the ccmposition moreover contains or may contain other additives. 
It has been observed that the composition according 10 the invention may advantageously be free of monocarbox- 
30 ylic acid or of an alkali metal, ammonium or amine salt of a monocarboxylic acid, or preferably be free of aliphatic 
monocarboxylic acid or salt thereof 

The composition moreover comprises at least one 1.3-diazole chosen from imidazole, benzimidazole, imidazoline 
and the hydrocarbon derivatives thereof. It may contain from 0.01 to 2 % and preferably from 0.02 to 1 % by weight of 
at least one 1 : 3-ciazole. 
35 More particularly, the 1,3-diazole may be chosen : rom: 

- imidazole or the N- and/or C-substitu:ed alkyl, aryl or aralkyl derivatives of imidazole corresponding in particular • 
to the formula: 


40 


45 


so 


55 


R 1 N 



(I) 


R N 

l 

R 4 


in which R 1 R 2 and R 3 , being identical or different, represent a hydrogen atom or a linear or branched alkyl radical, 
in particular a C to C 6 and preferably a C, to C 4 a kyl radical such as the methyl or ethyl radical, or an aryl radical, 
in particular a C 6 to C 12 and preferably a C 6 to C 10 aryl radical such as the phenyl or naphthyl radical, or an aralkyl 
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radical, in particular a C 7 to C 14 and preferably a C 7 to C,-, aralkyl radical such as the benzyl radical, and R 4 
represents, preferably a hydrogen atom or a hydrocarbon radical, for example an alkyl, aryl or aralkyl radical, in 
particular a to C 14 alkyl, aryl or aralkyl radical, such as the methyl, ethyl, phenyl or benzyl radicals and which 
may contain in particular at least one amine function, preferably a tertiary amine function, and/or optionally at least 
5 one alcohol function, e.g. an ethoxylated imidazole, 

benzimidazole or the N- and/or C-substituted alkyl, aryl or aralkyl derivatives of benzimidazole corresponding in 
particular to the formula: 



20 

in which R 3 and R 4 have the same definitions as above : R 3 moreover representing the -SH radical or a -S (CH 2 - 
CH 2 -0) x -H radical wherein x is a number from 1 to 100, preferably from 1 to 10 or 1 to 5 (e.g. a C- substituted 
ethoxylated mercapto -2 benzimidazole), R4 moreover representing a -(CH 2 -CH 2 -0) y -H radical wherein y is a 
number from 1 to 1 00, preferably from 1 to 1 0 or 1 to 5, and R 5 , R 6 , R 7 and R 8 , being identical or different, represent 
2S a hydrogen atom or a linear or branched alkyl radical, in particular a C 1 to C 6 and preferably a C 1 to C 4 alkyl radical 

such as the methyl or ethyl radical, e.g. an ethoxylated benzimidazole and 

imidazoline or the N- and/or C-substituted alkyl, aryl or aralkyl derivatives of imidazoline corresponding in particular 
to the formula: 


35 


40 



in which R 1 . R 2 , R 3 and R 4 have the same definitions as given above in formula (II) and R 9 and R 10 , being identical 
or different have the same definitions as those of R 1 and R 2 . 

so Benzimidazole or one of the hydrocarbon derivatives of benzimidazole or imidazole is preferably used. More par- 

ticularly, imidazole or one of the hydrocarbon derivatives of imidazole is preferably used. 

The composition also comprises at least one triazole compound which may be present in a proportion of from 0.01 
to 1 % and preferably of from 0.05 to 0.6 % by weight. The triazole compound is preferably a hydrocarbon compound 
of triazole. in particular an N- and/or C-substituted derivative of triazole. An aromatic triazole compound is preferred, 

55 such as benzotriazole or tolyltriazole, or alternatively an N-substituted benzotriazole or tolyltriazole derivative such as 
that sold by CIBA GEIGY under the reference "Irgamet 42"®, in particular of formula: 
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// v /(CH 2 ) n OH 

N f >-ch,-n( 

\ / \(CH 2 )„OH 


O 



in which n = 1 or 2 and R 11 represents a hydrogen atom or an alky! radical, in particular a C, to C 4 alkyl radical such 
as the methyl radical. 

A mixture of at least two aromatic triazole compounds, particularly of benzotriazole and tolyltriazole, is preferred and 
is gives in the present composition a remarkable synergy effect on the improvement of the aluminium and copper pro- 
tections. In the mixture, the weight ratio e.g. of tolyltriazole to benzotriazole may be from 1:10 to 10:1, e.g. 4:1. 

The composition may moreover advantageously comprise at least one C 5 to C 12 polyol containing from 5 to 12 
alcohol functions and possessing no reductive power. A poiyol chosen from pentols, hexols and sugars possessing no 
reductive power may be used in particular. Sorbitol, xylitol, mannito! or sucrose is preferably used. 
zo The composition may also comprise an inorganic base, such as sodium hydroxide or potassium hydroxide, which 

is intended to neutralize the dicarboxylic acids present in the said composition, and to form the corresponding salts, 
in stoechiometric amounts. 

The composition may also comprise antifoaming agents e.g. silicones or (poly)siloxanes T antifouling or anti-incrus- 
tation agents, or stabilizers or agents for sequestering alkaline-earth metals or other metal ions : in particular divalent 

25 ions, which may be present in the water used to prepare the aqueous heat transfer fluids. The composition may fur- 
thermore comprise at least one silane, and/or at least one imide, and/or at least one tetrazole, and/or at least one 
phosphonate, and/or specific inhibitors e.g. « REOCOR 190 » ® or « REOCOR 152 » ® sold by CIBA-GEIGY and/or 
at least one aromatic carboxylic acid or salt thereof e.g. sodium benzoate 

It has been found that the combination of a mixture of at least two dicarboxylic acids cr the salts thereof such as 

30 those mentioned above with at least one 1,3-diazole and at least one triazole compound has a surprising synergy 
effect, so as to ensure the stability of the pH and to improve the heat resistance of the aqueous heat transfer fluids 
containing the composition according to the invention, in particular when the fluids are subjected to high temperatures, 
for example temperatures above 1 50°C, and similarly to prolong the possible duration of use of these fluids Moreover, 
no precipitation nor crystallization occurs in the aqueous heat transfer fluids containing the composition according to 

35 the invention. 

It has moreover been observed that excellent results are obtained as regards the thermal stability of the aqueous 
fluids, in particular when the composition is substantially free of silicate, phosphate, molybdate and/or borate of an 
alkali metal and/or of nitrite or nitrate of an alkali metal or alkaline-earth metal. The composition may, in particular, be 
substantially free of any inorganic salt, except for salts of the three main constituents of the said composition. 

40 The antifreeze composition contains, as essential or major component by weight, a water-soluble liquid alcohol 

which makes it possible to lower the freezing point. The liquid alcohol is generally a glycol or a glycol ether. The glycol 
or the glycol ether which may be used includes a glycol such as monoethylene glycol, diethylene glycol, monopropylene 
glycol or dipropylene glycol, or a glycol ether such as the methyl, ethyl propyl or butyl ether of monoethylene glycol, 
of diethylene glycol, of monopropylene glycol or of dipropylene glycol. Monoethylene glycol or monopropylene glycol 

-*5 is particularly preferred 

The present invention thus relates to an aqueous heat transfer fluid having a lowered freezing point, containing 
water and from 10 to 90 %, preferably from 25 to 65 %, by weight, of the antifreeze composition described above and 
containing in particular the combination of the corrosion inhibitor system, the weight percentages being based on the 
aqueous heat transfer fluid. 

so The present invention also relates to a process for the treatment of an aqueous fluid, in particular a heat transfer 

fluid, containing a water-soluble liquid alcohol which lowers the freezing point, in orderto reduce the corrosion of metals 
in contact with the fluid, by addition of a corrosion inhibitor system, characterized in that the corrosion inhibitor system 
comprises: - 

55 (a) a mixture of at least two aromatic or aliphatic dicarboxylic acids, or of at least two alkali metal, ammonium or 

amine salts of the said acids, such as those mentioned and described above, 

(b) at least one 1,3-diazole chosen from imidazole, benzimidazole, imidazoline and the hydrocarbon derivatives 
thereof, and 


5 
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(c) at least one triazole compound 


The corrosion inhibitor system used in the treatment of an aqueous fluid may moreover advantageously comprise 
other additives and may also be substantially free of inorganic salts, such as those mentioned above. 
The present invention is illustrated by the following antifreeze compositions : 

Compotision A : 


10 


15 


20 


25 


30 


Composition B : 



% by weight 

- monoethylene glycol 

94.2 

- sebacic acid 

2.0 

- succinic acid 

1.6 

- benzimidazole 

0.05 

- tolyltriazole 

0.2 

- sodium hydroxide 

1.95 

; 


% by weight 

- monoethylene glycol 

94.95 

- sebacic acid 

1.4 

- succinic acid 

1.5 

- imidazole 

0.25 

- tolyltriazole 

0.3 

- sodium hydroxide 

1.6 


Composition C 




% by weight 


- monoethylene glycol 

95.025 

35 

- sebacic acid 

1.5 


- succinic acid 

1.4 


- imidazole 

0.25 


- tolyltriazole 

0.2 


- benzotriazole 

0.025 

40 

- sodium hydroxide 

1.6 


45 


SO 


55 


The present invention is also illustrated by the examples which follow. 
Example 1 

An antifreeze composition based on monoethylene glycol is prepared. :his composition containing by weight: 



% by wetgnt 

- monoethylene glycol 

96.165 

- sebacic acid 

1.0 

- succinic acid 

0.4 

- adipic acid 

0.6 

- imidazole 

0.5 

- tolyltriazole 

0.3 

- sodium hydroxide 

1.035 
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Using this antifreeze composition, aqueous fluids are prepared with which various measurements are taken and 
various tests are carried out. Thus, the following are measured: 

the pH according to the method ASTM-D-1 287 (at a concentratbn of 33 % by volume in aqueous solution): pH = 8. 3 
5 the reserve alkalinity (R.A.) according to the method ASTM-D-11 21 : RA = 12.6 ml N/10 HCI 

the anticorrosive properties according to the glassware corrosion test according to the method NF R 15-602-7: 


10 


metal / alloy 

variation in weight / specimen (in mg) 

copper 

-2.0 

solder 

-0.3 

brass 

-2.0 

steel 

+0.4 

cast iron 

+1.5 

aluminium 

-1.0 


the test of corrosion by heat transfer on aluminium alloy according to the method NF R 15-602-8: 



before test 

after test 

pH 

8.4 

8.4 


Rate of corrosion (mg/cm 2 /week) : -0.02 
The thermal stability test in the presence of an aluminium alloy at high temperature (160°C), according to the 
25 method PSA-D 55 5345 (April 1991 ) for 500 hours instead of 240 hours : 



before test 

after test 

PH 

8.3 

8.2 

RA 
(ml 0.1 N HCI) 

12.6 

12.4 


R.A. : Reserve Alkalinity 
Volume of deposit < 0.1 ml 

35 

Example 2 (comparative) 

An antifreeze composition based on monoethylene glycol is prepared, this composition containing by weight : 


40 



°f a by weight 

- monoethylene glycol 

95.336 

- 2-ethyl hexanoic acid 

3.0 

- imidazole 

0.5 

- tolyltriazole 

0.3 

- sodium hydroxide 

0.864 


Using this antifreeze composition, aqueous fluids are prepared with which various measurements are taken and 
5o various tests are carried out. Thus, the following are measured : 

- the pH according to the method ASTM-D-1 287 (at a concentration of 33 % by volume in aqueous solution) : 

pH =8.1 

55 

- the reserve alkalinity (R.A.) according to the method ASTM-D-1121 : RA = 10.2 ml N/10 HCI 

the anti corrosive properties according to the glassware corrosion test according to the method NF R 15-602-7 : 
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metal / alloy 

variation in weight/specimen (in mg) 

copper 

-2.0 

solder 

-2.2 

brass 

-1.4 

steel 

-0.8 

cast iron 

-1.2 

aluminium 

-3.6 


the test of corrosion by heat transfer on aluminium alloy according to the method NF R 15-602-8: 



before test 

after test 

P H 

8.5 

7.9 


Rate of corrosion (mg/cm /week) : -0.22 


The test of corrosion by heat transfer on aluminium alloy shows that the antifreeze composition of Example 1 
exhibits a much better protection for aluminium at high temperature ( 1 50 *C) than the antifreeze composition of Example 
2 (comparative). 

The glassware corrosion test also shows a much higher protection for solder and aluminium in Example 1 than in 
Example 2 (comparative). 

Example 3 


An antifreeze composition based on monoethylene glycol is prepared, this composition containing by weight : 



% by weight 

- sebacic acid 

1.0 

- succinic acid 

1.6 

- benzimidazole 

0.05 

- tolyltriazole 

0.25 

- sodium hydroxide (in an amount for obtaining pH = 8.0) 


- monoethylene glycol (in an amount to complete the composition up to 100 %) 



4Q The following test is used for identifying problems relating to precipitation or crystallization. 

A volume of 1 ml of the above - mentioned antifreeze composition is isolated and heated during 2 hours at 80 ° C up 
to a complete evaporation. At the end of this period, a deposit is formed in the form of a gel and no crystals are observed. 

Example 4 (comparative) 

45 

An antifreeze composition based on monoethylene glycol is prepared, this composition containing by weight : 



% by weight 

- sebacic acid 

- benzimidazole 

- tolyltriazole 

- sodium hydroxide (in an amount for obtaining pH = 8.0) 

- monoethylene glycol (in an amount to complete the composition up to 100 %) 

3.8 

0.05 

0.25 


55 

This antifreeze composition exhibits a reserve alkalinity identical to that of the antifreeze composition of Example 3. 
The test identical to that used in Example 3 for identifying problem of precipitation or crystallization is earned out with 
the present composition and shows a solid deposit in the form of large crystals. 
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Exampl 5 

An antifreeze composition based on monoethylene glycol is prepared, this composition containing by weight : 


- sebacic acid 

• succinic acid 

• benzimidazole 

• tolyltriazole 

• sodium hydroxide (in an amount for obtaining pH = 8.0) 

• monoethylene glycol (in an amount to complete the composition up to 100 %) 


% by weight 


1.9 
1.4 
0.05 
0.2 


Using this antifreeze composition, an aqueous fluid is prepared with which the following measurement is taken : 
the anticorrosive properties according to the glassware corrosion test according to the method NF R 15-602-7 : 


metal / alloy 

variation in weight/specjmen (in mg) 

copper 

-1.5 

solder 

-0.7 

brass 

-1.6 

steel 

-0.3 

cast iron 

+0.1 

aluminium 

-3.3 


Example 6 (comparative) 

An antifreeze composition based on monoethylene glycol is prepared, this composition containing by weight ; 


succinic acid 

benzimidazole 

tolyltriazole 

sodium hydroxide (in an amount for obtaining pH = 8.0) 

monoethylene glycol (in an amount to complete the composition up to 100 %) 


% by weight 


2.0 
0 05 
0.2 


An aqueous fluid is prepared exactly as in Example 5, apart from using the present composition, having a reserve 
alkalinity identical to that of the composition of Example 5. The anticorrosion properties of the aqueous fluid according 
to the glassware corrosion test according to the method NF R 1 5-602-7 are measured : 


metal / alloy 

variation in weight/specimen (in mg) 

copper 

-1.8 

solder 

-6.3 

brass 

-1.7 

steel 

-0.1 

cast iron 

+0.1 

aluminium 

-8.0 


The antifreeze composition of Example 5 exhibits a much better corrosion protection, particularly for solder and alu- 
minium, than the composition of Example 6 (comparative) for an identical initial reserve alkalinity 

Exampl 7 (comparative) 

An antifreeze composition based on monoethylene glycol is prepared. :his composition containing by weight : 
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% by weight 

- monoethylene glycol 

93.26 

- 2-ethyl hexanoic acid 

3.0 

- sebacic acid 

1.5 

- imidazole 

0.5 

- tolyltriazole 

0.3 

- sodium hydroxide 

1.44 


Using this antifreeze composition, aqueous fluids are prepared with which various measurements are taken and 
various tests are carried out. Thus, the following are measured : 

the pH according to the method ASTM-D-1287 (at a concentration of 33 % by volume in aqueous solution) : 
pH=8.1 

the reserve alkalinity (R. A.) according to the method ASTM-D-1121 : RA = 12.8 ml N/10 HCI 

the anti corrosive properties according to the glassware corrosionjest according to the method NF R 15-602-7 : 


metal / alloy 

variation in weight/specimen (in mg) 

copper 

-2.1 

solder 

-2.4 

brass 

-1.5 

steel 

+0.2 

cast iron 

+1.3 

aluminium 

-4.2 


the test of corrosion by heat transfer on aluminium alloy according to the method NF R 15-602-8: 



before test 

after test 

pH 

8.4 

8.0 


Rate of corrosion (mg/cm 2 /week) : -0.52 


The test of corrosion by heat transfer on aluminium alloy shows that the antifreeze composition of Example 1 
exhibits a much better protection for aluminium at high temperature (150°) than the antifreeze composition of Example 
7 (comparative) having a similar reserve alkalinity. 

The glassware corrosion test also shows a much higher protection for solder and aluminium in Example 1 than in 
Example 7 (comparative). 


Claims 

1. Antifreeze composition comprising a water-soluble liquid alcohol which lowers the freezing point, and a corrosion 
inhibitor system characterized in that the corrosion inhibitor system comprises: 

(a) a mixture of at least two aromatic or aliphatic dicarboxylic acids, or of at least two alkali metal, ammonium 
or amine salts of the said acids, 

(b) at least one 1,3-diazole chosen from imidazole, benzimidazole, imidazoline and the hydrocarbon deriva- 
tives thereof, and 

(c) at least one triazole compound. 

2. Composition according to Claim 1 , characterized in that the dicarboxylic acids contain from 3 to 16 carbon atoms. 

3. Composition according to Claim 1 or 2, characterized in that the dicarboxylic acids are chosen from the group 
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consisting of malonic acid, aspartic acid, glutamic acid, glutanicacid succinic acid, glutaric acid, adipicacid, azelaic 
acid and sebacic acid. 

4. Composition according to any one of Claims 1 to 3, characterized in that each of the at least two dicarboxylic acids 
are chosen from two distinct groups, the first group consisting of C 3 to C 6 aliphatic dicarboxylic acids, and the 
second group consisting of C 7 to C 16 aromatic or aliphatic dicarboxylic acids. 

5. Composition according to any one of Claim 1 to 4, characterized in that the corrosion inhibitor system comprises 
a mixture of at least two C 3 to C 16 aliphatic dicarboxylic acids. 

6. Composition according to any one of Claims 1 to 5, characterized in that the corrosion inhibitor system comprises 
a mixture of at least two C 3 to C 16 aliphatic dicarboxylic acids containing a saturated carbon chain. 

7. Composition according to any one of Claims 1 to 6, characterized in that it contains from 0.1 to 10 % by weight of 
is the mixture of dicarboxylic acids or of salts thereof. 

8. Composition according to any one of Claims 1 to 7, characterized in that the 1,3-diazole is benzimidazole or a 
hydrocarbon derivative of benzimidazole. 

20 9. Composition according to any one of claims 1 to 7, characterized in that the 1,3 - diazole is imidazole or a hydro- 
carbon derivative of imidazole. 

10. Composition according to any one of Claims 1 to 9, characterized in that it contains from 0.01 to 2 % by weight of 
at least one 1,3-diazole. 

25 

11. Composition according to any one of Claims 1 to 10, characterized in that the triazole compound is an aromatic 
triazoie compound. 

12. Composition according to any one of Claims 1 to 11 , characterized in that the triazole compound is benzotriazole 
30 or tolyltriazole. 

13. Composition according to any one of Claim 1 to 1 2, characterized in that the corrosion inhibitor system comprises 
a mixture of benzotriazole and tolyltriazole. 

35 1 4. Composition according to any one of Claims 1 to 1 3, characterized in that the triazole compound is an N-substituted 
benzotriazole or tolyltriazole derivative. 

15. Composition according to any one of Claims 1 to 14, characterized in that it contains from 0.01 to 1 % by weight 
of at least one triazole compound. 

40 

16. Composition according to any one of Claims 1 to 15, characterized in that it is substantially free of silicate, phos- 
phate, molybdate and/or borate of an alkali metal, and/or of nitrite cr nitrate of an alkali metal or alkaline-earth metal. 

17. Aqueous heat transfer fluid having a lowered freezing point, containing water and from 10 to 90 % by weight of 
45 the antifreeze composition according to any one of Claims 1 to 16. 

18. Process for the treatment of an aqueous fluid containing a water-soluble liquid alcohol which lowers the freezing 
point, in order to reduce the corrosion of metals in contact with the fluid, by addition of a corrosion inhibitor system, 
characterized in that the corrosion inhibitor system comprises. 

50 

(a) a mixture of at least two aromatic or aliphatic dicarboxylic acids, or of at least two alkali metal, ammonium 
or amine salts of the said acids, 

(b) at least one 1,3-diazolc chosen from imidazole, benzimicazole, imidazoline and the hydrocarbon deriva- 
tives thereof, and 

55 (c) at least one triazole compound. 
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